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A...DRUG CONTENT IN CELL CORRECTED 
BY DRUG CONTENT IN MEDIUM 
(57) Abstract: It is intended to provide a medicinal preparation, which improves the abso^Jtion of a medicinal compound in the 

comSindlhi^r '"^ P"'?^'^"" ''"owing excellent absorbability in the digestive tractand containing^ 

compound which ,s recogmzed by a proton-driven transporter and a pH-sensitive polymer, wherein the pH-sensitive polymer is con 
ta,ned m an amount suffic.ent for controUing the pH value in the digestive tract to the optimum level for the uptake oK^—d 
into cells by the proton-dnven transporter, and so on. compouna 
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m m m 

u\^>t\^^o^mzm.^-r^o 
15 ^rc. ^m±mimiz^MT^mm.mmm h y >7.^-^-izw&m^n?>mm 
^t-^m-^m^-^nxi,^^ \z%M-^t> > m.mmt^m(D^\z\mmm^^T 

«[^©3^§t>©*>#ffit-§Cltfe^e>nTVi§ m^U. Sakamato et al., J. 
Antibiot. 38: 496-504 (1985). Kelly etal., Clin. Pharmacokinet. 19:177-196 
(1990)?&:^)o 

20 ^(D^'^uvtuofpx. mm^m§it-^!^(D^smcm\zm>i^<om^Mhh 
<\mmm.mm^mm^^z.t.tmm'^nx^^^o mx\-£. swensonetai.. Adv. 

Drug. Del. Rev. 8: 39-92 (1992):&t)CKompella et al.. Adv. Drug. Del. Rev. 
46: 211-245 (2001)fc«, H©®iRgfe#©;^cfe{C©JK{ejij^J^5flJffit-S:;^ 

—-^j. Hayakawa et al., Pharm. Res. 9: 535-540 (1 992) Zhou et al., .J. 
Control. Rel. 29: 239-252 (1994) \z\t. mim\Z^n^^^^m\^mL^-^ 

m^^^rzM^\z\t.. mL\zm,^m'mn^nfi.\^t\.^r:>fcfmm^^. 
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ibiz. pHm^mm^^miuT^:^a<D:^}^h^iE^nxv^^i!}Um^its lerao 

et al., J. Pharm. Pharmacol. 53: 433-440 (2000)). hyy^-^—^—^mP^ 



ct\iz$>^o Mim\z},^. ':^^h>mmmh^>7.:^—^-\zmm-^rL^^t^m 
ts m^u v>mmmv^y7.^-^—\z^\,\-zm\\:.^m(r>%n\mn\z^\-y^^ 

25 #$n§2:i:„ 



25 
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15 w^<Dmmo 

-x;^^m 3 \znd.m.(Dmmo 
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mi 3. pHi^^14Jlf4H^dt, \^y^y h LlOO-55. rt-T h 
30D-55. :t-r }^y^y h LIOO. rt-T h SlOO, ^-f H^=?^;/ h P-4135F. 

mi 4. :^ 1 ~ 1 3 (D\^>m^^z$d,m(Dmn^j^mmmo 

mi 5. TIB© (imm2) ©xs^-^trmw^wKiKitjot^^j^^^j^M 

20 ^: 

(1) :/D b >igM h ^ >:y^^-^-\z%m-^n^^t'^m<Dm-:fti h >mmm 

'^m\zm^'r^jMo 

:^ 1 7 . h >igKiM h y >7.-es'-^'-izmm-^ri^<t-^m<Dmimx'<D 

^-:$^-\zmf^m^h-^m<Dsmms^[H'm^j^^i>H t-r-scDtds-sicD p 
^im^t. :/D h>mmmhy>x:^—$^-\zmM-^n^<\:^mt^^mh 
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15 ^-^--^~\^^^i^^mit^m(Dmm&mmLy)oL^v>Ht^^<o\z^^ 



:^mmt. ^uh>mwmh^>x-^-^-\zwm'^n^it'^m mn) tp 

^^m^z'::>\,^T&rFmmiz^mir^o 

25 :^^miz:^n^':/ah>mmmh^>x-!^~^-t\t. mm.mm (mz. h h) 
om^tm^i^mmmizmnx'^rahy (h^ ^m^mmi^mm^n^mmnm 

^m\z},m^tmiimmmmi&m m\z. ^m±mmiimmmmm) m\z 
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h7>X5i?-i5'- (PEPT). tytl)U'^>mh^>X^-^-. D-D'-f^u 
5 ±tB^y5^H h^>X:^— r^'- (PEPT) ^t. i^^T'^^H^ hU^T'^^-H. 

ym.ft'^^M±\zym-^^m\zmmvTi.^^^y^\^h^>XT^-^-i (pe 

PTl). RUT 2 9j@<^T$y^;6^e.7^j:«33felC^)il-^. F^, mmm^Z^^V 
10 TVi§-^y5^Hh^>X3i^— ^5^-2 (PEPT 2) 5&t#frff»n§, 

m'^mizm'Drcmm^im'T^^u,mm(Dh^>x^-^-x'$>^o 

■So 

^^miz^n^':/tih>mmmh'y>x:^^-^-\zm^^n^it^mtiit. y 
^-:$^-\zm^'^n^f)^^i)^t. m^\TA<D^^izvxm^:^n^o 
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m\Z^y^\^hy>:^^-t$r^^^mVT\,^^mmthX. Caco-2 HT-29 
COLO-320tt. m-momm. ks?c-imm. Capan-2j^B^:feJ:aCSK-ChA-l 

;kcdx)) ^m^t^i^tmmizmmmizmiQh. mmp^m^^ji^^^msi^rct^ 

EPTl cDNA&iif?L^j^«M5S^^^i7^^fca^32.^, PEPTl cDN 

15 ^zmmm-^-^:hm<D^^m(D:fymiz^r)imu m^h^m<Dmm\^mr)7^3^f.m^ 

^x^^^mmms^m\^x\^^rji\,mmz^\f^^ ^^m^>/'^^mmm$>^ y> 
(oit^mcDmmmnm mmz^^ti^±^ >n^nm^w^t \.rdmm^\z 

©«f^#fT« (/^L/mg protein) SrJt$!^L> fl5l?332,^)^Jc:JtJ^h^>X3j? 
EPT) i^(^^^^nh^>X:^-^-\zit-<Xfj;mf3imMm$^ii^mi^X 

v^s, ^<Dfe86. PEPT PEPTl) iz^\^^x^mMm±^mm 
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T#e.nSfe<^T^nt^J:<, -^©^-^^SLVifeo^tbTf* Phe-Cys-VaK 
Glu-His-Pro, Phe-Ala-Pro /^^M^^n-So 

tmw^n. t^^v-ux T>tr5^ux e^^^^s^ux y^^y 

(phenoxy-methylpenicillin), >^Dtr->UX ;i!j;i/:7x 
S^U> (carfecillin)> :^;|/^-i^U> (carbenicillin). A*;!7Atf>'U> 
(bacampicillin), tfnAtf>'U> (pivampicillin). irr^^HP^v-;!/, -fe:7 

15 ^^i^A. •fe:75^:/5=-x -fe:7r^7n;K -fe:7 7i.':^^>^x ir:7^e^x sce-ioo. 

irr^r hU>?X-fe::7TP5^X-fe:75?-;Kn^:i7D^7(loracarobef). FK089. 
^iJ'^^iz:? (latamoxef)> tfrf-t:? t (pivcefalexine). -fey'TV^U 

"nyrt^^Vzy. ±y:t^iy^>. ±y^^rA. ±y;^t$^V-ji^i!)m^ 

:^>^U;k ^:^^f:/|J;^ (benazepril). >';t'>y T^U;!^ (fosinopril). UW 
:/U;i/ (lisinopril), SQ 29852> x:h-^:/U7— ^•^ZfV^—h. ^:^-fey 
U (benazepril at), :7:t W^U 9- h (fosinoprilat) ^j&t^j^^tlS, 

H2N- (CH2) „-COOH [1] 
(^4», n « 4 ~ 1 1 O^it^^-f) 
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^(DmiZh. L-H-A-L-7x-;i.77-> (L-dopa-L-Phe). i-T^yy^,- 
JVW^m. (4-aminophenyl acetic acid (4-APAA)), 5 -T ^ / U >^ (5 
-aminolevulinic acid (ALA)) ^Wll^^n^o 

mm. yDtf:^->m> mm. ^vn-jm. =La^>m. ^.mm. 
st-So m^^, p^^Tnzmm^ti^^mm<DpHyuy7^Mt. m<m 

=E:y'jmmx$>^}^h±m:^>m^ Caco-2 «^ODPEPTl$^^bfcjaBJig 
invitro^#TfCT#®pH^#T (mtf. pH 5.4-7.5i@^) fc 

25 :i.#e<J;^SiJ^;^feJi,#^$n;^c;^^^ (Tsuji A. TakanagaH, Tamai I, Terasaki 
T. Transcellular transport of benzoic acid across Caco-2 cells by a 
pH-dependent and carrier-mediated transport mechanism. PbarmRes, 11: 30-37 



25 
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7. 5<i:#^$nW5®T(DaviesB. andMorris T.. Physiological parameters 
in laboratory animals and humans, Pharm. Res. 10: 1093-1095 (1993)), Hi^ 

5 iz\t in vivo ^^(^m^m^^ii(Dmmt:i(Dmiz^m^n^h(Dtmx^n^o 

^li-feprt^T^S ^D^XK ^On situ closed loop 

inethod))^ ^vv%%\\:m)\^^':t:^mt^^\zn,. OT©:ft:i^SB«c®;^i£^# 

10 #^CbTfffenSo Barr WH, Riegelman S. Intestinal drug absorption and 
metabolism. I. Comparison of methods and models to study physiological 
factors of in vitro and in vivo intestinal absorption. / Pham Sci, 59: 

154-163 (i97o)„ ^-mmi wmmmmw^mm. ^mmn^mc^^:iy 
M, ^0 m m, mmm^, 2-22 (i985)o 
15 mx\-s.. ^vY ^-^> Y)v\^\i^--)\.ir h u ^h. (50 mg/kg) mm^^-\z^ 
^uwt^o ^(DWi. iE^m\zm^xmmvmm^mm^^T. mmiz)v-:f>^ 
i^m-r^ rn^it. meizm^m^^r). mmRzm^^^t^msbufiei (5 

mM KCl, 100 mM NaCl. 10 mM 2- (N- jJs U / ) >7.Jl.^>m 
(2-(N-morpholino) ethanesulfonic acid) (MES). 85 mM '^>-h'-JV 
20 (mannitol) , ^Ux5-l.>>^u r3-;i. (polyethylene glycol) 0.01«;pH6.0: 

290 ^os/kg)^mwi-'fmzxnmi^^m^r^. ^<Dm. m^izmm 
)v-:/^mi&mzmu mm^>y^mmLTim^mw'r^o ^#20^^, m 
wi^-:fmmt:m^u ph ^ ph ^-^-i!mmi.Rzmmmt: mc \z^ mi 

:^i3:sLmmWm U Jaevis Oocyte) fc cRNA hPEPTl ^^XU #@pHJc:^ 
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Fei YJ, Kanai Y. Nussberger S, Ganapathy V, LeibachFH, Romero 
MF. Singh SK. Boron WF. Hediger MA. Expression cloning of a mammalian 
proton-coupled oligopeptide transporter. Mature, 368: 563-566 (1994) {c|3 

ffl Vixm^ns p Hy p :7 r Mz^ D > ^ p HToy p h ymmm h ^ >x 

mw) <^pH&^^bTyph>©sfcm&$!i^r-g>i^4^^v^5. mt^. p 
ntm<tsti\'t':ruvy:^^m\.. mm%\.<\mm^%^^\^^. ^®p 

5&>*Ms<$n§, :^-^H7^5;h (Eudragit) (mmm. &rfm 

D) LlOO-55, H^^-/ h 30D-55. H^^^;/ h LIOO. :t-f H^^-/ h 

^J;^^^, \^y^y h LlOO-55, ]^9=¥y h LIOO. rt-f h 
SIOO. :f-f F^^y h P-4135F m^mi^f^tl. ^m^L<}tt:t^ h 
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LlOO-55. -t^Y^^vV LIOOT^^. 

MM 

10 miz^y)^ib^^i:^ii^^^^ In situ closed loop fe, ^yh-^<Dma^^ 

^^mo:)mnzm-f^pHm^mi^^<Dm^m\t. Mmowmz^y)m^\::r 
15 mx\t. mmimmmzMv. i-ioooasg^s, ^?*b<«5o 
--5 0 ommBmm.^m^v<\t loo- 3oos«gp^:&i3-grt-n^*j;i.io 
p Hm^im^^(Dm^m\-Si. mm^i^<Dmmizn u s ~ 4 o 

20 tP*^§g©«!l©^^LViiB^^tLT«. MXit. i^-^^^ }^ t ^ ^ ^ 0 JU 

y^y h 30D-55),^iS^T^U;i^37i?UV"L(mj^,:f-1' H^^^;/ h LlOO), 
^iS'T^U;Wmn3j?U-;?-S mX^t. :t^}^y^yh SlOO) ^;&t^frf 6,n-5o 
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h Lioo-55 t^m^ht:i^<Dffimyf^n^c 

5 -^OAf^^JiiLT^, T^^v-UX 7>hf>^UX Vi^^v-UX ^'xyc^-^ 

-;;t5^;i.-^-5>ux r/pHv-ux :^;u:7a:e^u>, ti)V^=.'^^)>. n^j^ 

-^yr^njv. ±yTU^i^>. -ky^z^y. scE-ioo. ■k:7rhU>?>, -fe^T 
D5^X •^yV-)V. WyfiU^y, FK089. ^^^:3t±y. if-if^y 7 
10 X -fe:7T\/UX •k:7:t-^7\/>, 'fe>':t^'>5^X -fe::7:t-5^TA> ±y>^^ 

AXfiFKO 8 9 t^t-i h LlOO-55 t^m^Vrch(Dm7!)mif?>tl^o 

20 

mz. mim^mizm^ xmm:^zsi> Hm^mm^^mm-^ tTDrssmfs:. 

^tsm^(Dmi (mm. mmm. >'Py:7^j;5:£) tvxh^<. ^mz^K). 
yi<i^m<D^xm'^<Dmititi^vx. m^m^mizm-oxmrnzsp um^m 

mAmmLK>'^^x>mzmm-^n^rc}^. mi\Mmz^\.^xyu h>mmmhy 
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j^fe. p nm^'^m^\zi:, m^mp^cD p nmm^ti^ou-^mx^ d , 
m^mmzm^m^m^^?L^^(Dx\^i^\,\ z.z.x~)m\zt:\%. ^mmm. 
^^^^^■^ti^(D\z>^>mfmmmsmL\z^\^x-mmzv>m^im^^ 

10 lc5fe^-S. 

15 miB\t. Caco-2 MfiSfc^ttS. #PHTCD/3-7i^:$'Ain:^«^«©M|^^ 

0 2 fi, m^-m6^(D MES pH fCj^f^-ri^^^^f ^^^^ :7TS'5. 

m^U. 0-yi7^Am±mM (CDXX^CFIX) tc:t-f K^^^ h LlOO-55 

^^ffi^^Lj^^'&o. h/hmrmzm-f^mwiSLZspH^^-r^^y 

20 TSSo 

cvixizm^^mmv^y hizma^^vrcm^<DihL^mmmm^ 
m 5 cFixBLrx^f-r h*^^y h Lioo-55 \z zTsi^wMx^yy v\zmn^^ 

25 06}*. In situ closed Ioop^T?fflVie.nSJ^W;P-7*&aiCe<J}C^L.?t0 
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mm^m\.^X. z^^^^}^^^^ PC]^U^>;H^;Wn>^>(Glycylsarcosine) 
(raGlySar):^^? mt!)V/^^> (carnosine) . RtK/S -^^^iS^Afei^tlMT 
*§-fe:7r KDc^'>;Kcefadroxil) (CDX). •t::7^4^>'A(cefixime) {ZflDmS 

FK089 \z'D\,^x.^n^(D pH 5. 0 ~ pH 7. 0 \z^n^mmmKi7h^^mm\.rc. 

10 4;^:yw>-hfc^«bJfem$ 37- C JCinMb;^ Hanks* -balanced salt 
solution (BBSS) (0. 952 mM CaCl^. 5.36niMKCl. 0. 441 mM KH^PO,. 0. 812 inM MgSO,. 
136.7 mill NaCl, 0.385 mM NaaHPO^. 25 mM D-glucose. 10 mM HEPES, pH 7.4; « 
mm 315 mOs/kg) 1 inLT3lHl^^U ^<£-^tPesS 250 /L ^^JpblXtJai 

^^mtih-t^o —w^mmz^^x^Tc HBSS l mi t 3 mt^t^i-s Z. JX* 

15 <&i^T$ii-§. :5tt)32.^J^m 5 N NaOH 0. 25 mL ^nXX 2 ^f^^MbT*ffl|g 

^^^{bb, 5 N Hci 0.25 mL x^^h. ^«m?^}-^w$n^^2^«^, m 

#5/ 1^-5/ 3 i^z >i5^- L < D->r h ^ ^ - (hplC) Jc<i; 0 

mo^aajd:. Bradford mzm^. Protein Assay Kit (Bio-Rad 
Richmond. CA. USA) SrffiViX^fifS (Bradford MM. Arapid and sensitive method 
20 for the quantitation of microgram quantities of protein utilizing the 
principle of protein-dye binding. Anal Biochem, 72: 248-254 (1976))o 

Caco-2 mJ-*3ttS±|Eoe^-^y5^KjtrX/3-^i57i$^A$i^tjK©^t)ji^ 
\zmtt pH OJ^fi^. m 1 K-BOm 1 B (C^Uy^S:. 
m\K\%. mU^vmz^\1[:^. Sr-CTIO m-M C^^C] OlySar (•) 
25 ^rXO. 15^ [3H] ;^j;M>'> (a) © Caco-2 MlSfCcfett'S 5 ^STOSi 

01A{Cj;nj^. TOGIySar(^SlOji^«HJf.;S.tCpHfc'fe#U pH5.0- pH 
6.0 T:§jifc!:]Rt)5i^3^t|^$n;t. mj3*fb, w^>&mmz^\,\x\%tij-^ 
y^^T^tm ti)VjyyQ^wmmri^iL^\-t. pH e.o - 7.0{ccteViTi^vi;i 
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miB\ts 2 mM CFIX (□). 2 mM FK089 (O) mS2 mM CDX (A) © 

5 ^m^mto 

10 ^^>&-'^^^i^igimiimx^^m(Dm^\z\-t. iiA&.{i\z^\,^i:mmim.y) 
\Mmm21 

i>iim^'&M^(Dmm\zM\z ph <Dmmi)^m^^^f}-^E'Di)'^^mibmz 
t-^fcJS), MEs mmm<Dmz-BO,'^-tM^(Dmm\z-^\^^-i:mi^n'Drz.o 

15 pH ^Wm^^VX^f^^Tif U;Pi^n#U^?- V L100-55> 

y h RS PO ^m^^TcLo . 

MES (pH 6.0)fc. J^:^:)-^ (^:$'Ti57 U;l/^33j^U-7- rt-f H^^yh 

LlOO-55 «pH#^^iti^t bTT5 7 U l^- h35|?U 

20 :^-f h RS PO)$^ifnL> pH Sr. pH ^-iS^-^-^bTa'J 

0241, h RS PO MES M^^CDpH (•X ^^--f 

yh LlOO-55 ^^Jqb;feMESM«?^<DpH (O) ^^fo ^^)'^-^mn(D m 
25 timVX:t^ \^^^v h LlOO-55 ©:^W^;^)t20%(^:^-^JC«, cfc^pH 3.0 

*TjgTL;^Co :^3iP«g{c:yp h>^^&W$;^Vi;^--l- H^^^^^;/ h rspo 

x\t. v^<^mmii.^ynmm-^nm-^^rz.. 
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26. pHiigiti^iH^ (:^-^ H^^';;h LlOO-55) CO#fifeb< «#^#^ETfC*5^t 
5 (in situ closed loop method) Jcd; t)Wflfibfc (06 

3-7^7 iS'i.^^i^^(CDXX«CFIX)^ 10 mM MES^®?^ (pH6.0) fc, 1 
mM CDX. 0.5 mM CFIX \Z.U^^^\z.m^\^^ Mf-:t< Y^^v h LlOO-55 

T 10 wt % t> L < « 20wt % J; 5 {c@B^U:*^§gOigP^i^$^^t,^Co 
10 *fe>^Mi:LT:t-r H7^^^>;/ h LlOO-55 ^ j^^eEi^^^^i^ 

TiiiiR?^<^ PH Jc"^viTt)^^bfco %i^mLwm,^(D& -^^^j^m^mnm 

®3 0AtC^-rj;5fC.:t-r H-^^y h L100-555femjDOCDXCD®iK^}i^40Ji; 

20 cDx os^iix^j*^ 8o«T^ V) mmrjimmtmm^tirco ^^iz. mim^f^ m 
^-i ^^'^^^y (Dmimz^r)i&Ti^rc (eisodb), 

bJ&j&te. CDX il^iltc 20vt%<D:t^ \i^^y h LlOO-55 0. CFIX (D® 

WfA*«J35!Ka:^fc|Rl±b;to*fe.?mbWl^^(DpH'b;^-<H^^yh LlOO-55 - 

25 (Dmrniz^fDMci^Lrc msoD), 



wo 2004/062691 



PCT/JP2004/000070 



18 



10 



i^<^tm m^^i^m^ ct-r \^y:^y i> rs po) ^mm^zmn^^u mi 

CFIX (D 0. 23 mg/mL7jc^^{c. s liOO-55 5n%\z 

h Lioo-55 ^^^tji^^cFixmm^n>ha^}vmmtLxmmLrc.cn^ 
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7fe^iiDa)n > h jtig^LT. Auc ®:tKcinax f)mm\zmmu cfix 

25 [^ig^j5] 
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:i-'f K^:;h L100-55 
+ CDX2IT1M 


2424 ±4.20 


&39±0.88'' 
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3.39 ±ai6 
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